Case
A 77-year-old male suffered from facial and nasal injuries as a result of a fall. There was no loss of consciousness or vomiting. On arrival, his condition was stable. His blood pressure was 159/89 mmHg and the pulse rate was 111 beats per minute. The Glasgow Coma Score was 15/15. The pupils were equal and reactive to light. A mild periorbital haematoma around the right eye was noted. A small laceration of about 1 cm in length was found on his nasal bridge. The minimal epistaxis was stopped by direct pressure. Skull X-rays were taken ( Figure 1 ).
Question
What are the radiological abnormalities?
Answer
Pneumocephalus − presence of intra-cranial air ( Figure 2 ).
Computerised tomography of the brain confirmed the presence of intra-cranial air and bilateral maxillary fractures ( Figure 3 ).
Discussion
Pneumocephalus − the presence of intra-cranial air, was first reported by Chiari in 1884. 1 Two mechanisms were suggested. One is called Ball-valve Effect and the other is known as Inverted Bottle Mechanism (Figure 4) . Cranial defect must be present in both mechanisms. For the Ball-valve Effect, air is trapped inside the cranium when the patient coughs or sneezes. The intracranial pressure increases when a sufficient amount of air is trapped. In this condition, there is no leakage of cerebrospinal fluid. On the other hand, the Inverted Bottle Mechanism is associated with cerebro-spinal fluid leakage. The negative pressure developed inside the cranium as a result of cerebro-spinal rhinorrhoea or epistaxis draws in air causing pneumocephalus. 2 Causes of pneumocephalus include skull fracture involving facial, frontal or basal bones, infection such as sinusitis, malignancy and even lumbar puncture. It could develop acutely as in this case or years after the injury. 1, [3] [4] [5] At least 2 ml of air should be present if it is to be shown up in plain X-ray 6 and it could be the only radiological sign of fractured base of skull. 5 Computerised tomography of the brain is able to detect 0.5 ml of air. 6 All emergency physicians should be aware of this radiological feature.
